This paper reviews reports of phantom limb sensations which resemble somatosensory events experienced in the limb before amputation.
Summary
This paper reviews reports of phantom limb sensations which resemble somatosensory events experienced in the limb before amputation.
It also presents descriptions of this phenomenon in 68 amputees who took part in a series of clinical studies. These somatosensory memories are predominantly replicas of distressing pre-amputation lesions and pains which were experienced at or near the time of amputation, and are described as having the same qualities of sensation as the pre-amputation pain. The patients who experience these pains emphasize that they are suffering real pain which they can describe in vivid detail, and insist that the experience is not merely a cognitive recollection of an earlier pain. Reports of somatosensory memories are less common when there has been a discontinuity, or a pain-free interval, between the experience of pain and amputation. Among the somatosensory memories reported are cutaneous lesions, deep tissue injuries, bone and joint pain and painful pre-amputation postures. The experience of somatosensory memories does not appear to be related to the duration of pre-amputation pain, time since amputation, age, gender, prosthetic use, level of amputation, number of limbs amputated, or whether the amputation followed an accident or illness. The results suggest that somatosensory inputs of sufficient intensity and duration can produce lasting changes in central neural structures which combine with cognitive-evaluative
Introduction
Many patients awake from the anesthetic after an amputation feeling certain that the operation has not been performed. They feel the lost limb so vividly that only when they reach out to touch it do they realize it has been cut off. This startling realization does nothing to diminish the reality of the limb they experience. Weir Mitchell [63] coined the term "phantom limb" to describe the phenom- enon and provided the first detailed study of painful and non-painful phantom limbs. The phantom limb is usually described as having a tingling feeling and a definite shape that resembles the real limb before amputation [85] . It is reported to move through space in much the same way as the normal limb would move when the person walks, sits down, or stretches out on a bed. At first the phantom limb feels perfectly normal in size and shape -so much so that the amputee may reach for objects with the phantom hand, or try to step onto the floor with the phantom foot. As time passes, however, the phantom limb begins to change shape. The arm or leg becomes less distinct and may fade away al- 
